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Open access unABSTRACTObjective: The purpose of this study was to develop a neck pain risk score for office workers (NROW) to identify
office workers at risk for developing nonspecific neck pain with disability.
Methods: A 1-year prospective cohort study of 559 healthy office workers was conducted. At baseline, risk factors
were assessed using questionnaires and standardized physical examination. The incidence of neck pain was collected
every month thereafter. Disability level was evaluated using the neck disability index. Logistic regression was used to
select significant factors to build a risk score. The coefficients from the logistic regression model were transformed
into the components of a risk score.
Results: Among 535 (96%) participants who were followed up for 1 year, 23% reported incident neck pain with
disability (≥5). After adjusting for confounders, the onset of neck pain with disability was significantly associated
with history of neck pain, chair adjustability, and perceived muscular tension. Thus, the NROW comprises 3 questions
about history of neck pain, chair adjustability, and perceived muscular tension. The NROW had scores ranging from 0
to 4. A cut-off score of at least 2 had a sensitivity of 82% and specificity of 48%. The positive and negative predictive
values were 29% and 91%, respectively. The area under the receiver operating characteristic curve was 0.75.
Conclusion: The risk score for nonspecific neck pain with disability in office workers was developed, and it
contained 3 items with scores ranging from 0 to 4. This study shows that the score appears to have reasonable
sensitivity, specificity, positive predictive value, and negative predictive values for the cut-off point of at least 2.
(J Manipulative Physiol Ther 2014;37:468-475)
Key Index Terms: Sensitivity and Specificity; Musculoskeletal Diseases; Prevention; Risk Factors; ComputersNonspecific neck pain is neck pain (with or withoutradiation) without any specific systematic diseasebeing detected as the underlying cause of the
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.workers with a 1-year prevalence of 69% in Belgium 2 and
42% in Thailand.3 The 1-year incidence of neck pain has
also been previously reported to be 34% in Finland,4 36%
in Sweden,5 and 49% in Australia.6 Neck pain is viewed as
an episodic occurrence over a lifetime with variable
recovery between episodes.7 Neck pain causes considerable
personal suffering due to pain, disability, and impaired
quality of work and life in general, which can be a great
socioeconomic burden on patients and society.8,9
Evidence suggests that neck pain in workers is assumed
to be of multifactorial origin. Different occupations are
exposed to different working conditions, and the nature of
work influences the health of workers.8 Predisposing
factors for neck pain are likely to be population specific.
A recent systematic review of prospective cohort studies
has identified several risk factors for neck pain in office
workers, including female sex, history of neck complaints,
pain started after an accident, irregular head and body
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year (for males only), poor computer skills (for males only),
distance of the keyboard from the edge of the table less than
15 cm, high task difficulty, low influence at work (for
female subjects only), and high muscular tension.10
Having a screening tool for neck pain is necessary for several
reasons. First, a screening tool provides information about
individuals’ risk of developing neck pain, which will guide
health professionals and individuals in joint decisions on further
intervention. Identification of persons at risk would also mean
the enhancement of resource allocation to those most in need
and most likely to benefit from it. Without a screening tool, a
large number of people would receive intervention, which is
likely to compromise its effectiveness.11,12 Second, a screening
tool allows an examination to be conducted in primary health
care and workplace settings, where full clinical examinations
are impractical due to limited personnel and time.13 Lastly, a
screening tool is beneficial for selecting the relevant individuals
for therapeutic research. Researchers may use a validated
screening tool to select healthy subjectswith an increased risk of
developing a disease for a randomized controlled trial of a
specific intervention to prevent a disease.12
To our knowledge, no screening tool to identify office
workers at risk for developing nonspecific neck pain has
been established. Thus, the purpose of this study was to
develop risk scores to assist health care providers in
identifying office workers who are at risk for developing
nonspecific neck pain with disability. The aim was achieved
by identifying important biopsychosocial predictors,
assigning relative weights to each predictor, and then
estimating the model’s predictive performance.
METHODS
Study Design
A prospective cohort study with a 1-year follow-up was
conducted to determine risk factors for predicting neck pain
and disability in office workers. Office workers without
neck pain were evaluated at baseline and prospectively
followed up every month for a 12-month period.
Recruitment Procedure
A convenience sample of office workers in 4 large-scale
enterprises in Bangkok was recruited. The enterprises
participating in this study were a public university
(Chulalongkorn University) and 3 ministry’s head offices
(the Royal Forest Department’s head office, the Ministry of
Education’s head office, and the Prime Minister’s office).
Office workers were defined as those working in an office
environment with their main tasks involving use of a
computer, participation in meetings, presentations, reading,
and phoning.14 Office workers were included in the study if
aged 18 to 55 years and working full time. Subjects were
excluded if they had reported neck pain in the previous
3 months with pain intensity greater than 30 mm on a visualanalog scale (VAS), reported pregnancy or planned to become
pregnant in the next 12 months, had a history of trauma or
accidents or surgery in the neck region, had been diagnosed
with fibromyalgia, carpal tunnel syndrome, cervical radiculo-
pathy, systemic illness, connective tissue disorders, or
planned a vacation for longer than 9 consecutive days.
Office workers were approached and invited to partic-
ipate in this study. They were informed of the objectives
and details of the research and asked to provide informed
consent upon agreement to participate. At baseline, subjects
completed a self-administered questionnaire and underwent
physical examination conducted by trained physical
therapists according to standardized protocol. Subjects then
received a self-administered diary to record the incidence of
neck pain and, if occurring, disability due to neck pain. The
researcher returned to collect the diaries from participants
everymonth over a 12-month period. The studywas approved
by the Chulalongkorn University Human Ethics Committee.
Outcome Measures
The area of neck was defined according to the
standardized Nordic questionnaire (Thai version).15 The
body pain diagram has been found to reliably and consistently
evaluate pain distribution and pain location.16 Participants
answered the question, “Have you experienced any neck pain
lasting greater than 24 hours in the previous 4 weeks?” If they
answered “yes,” follow-up questions about pain intensity
measured by VAS were asked. Information was also sought
regarding the cause of neck pain and the presence of
weakness or numbness in the upper limbs. Those who
reported incidence of neck pain were also asked about their
disability level as measured by the neck disability index
(NDI) (Thai version).17 The NDI contains 10 items on a 5-
point Likert scale, and the total score of theNDI ranges from0
to 50, with higher scores indicating more severe disability.
In this study, participants were identified as cases if they
answered “yes” to the question, “Have you experienced any
neck pain lasting greater than 24 hours in the previous 4
weeks?”, reported pain intensity greater than 30 mm on a
100-mm VAS, had no weakness or numbness in the upper
limbs, and had an NDI score at least 5. Participants were
followed up, until they became symptomatic, withdrew
from the study, or completed the 12-month follow-up.Biopsychosocial Risk Factors
The self-administered questionnaire and physical exam-
ination were used to assess potential biopsychosocial risk
factors. The self-administered questionnaire comprised 3
sections designed to gather data on individual, work-related
physical, and work-related psychosocial factors. Individual
factors included sex, age, hand dominance, marital status,
education level, chronic diseases, frequency of weekly
exercise sessions, smoking habits, and history of neck and
low back pain.
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of working experience, average number of working hours a
day, and frequency of computer use and sitting greater than 4
hours a day as well as rest breaks. Information about typing
style and habitual neck posture while using a computer was
also requested. The questionnaire asked participants, based
on their own perceptions, to rate the ergonomics of their
workstations (ie, height of desk and chair, adjustability of
chair, position of the computer screen, keyboard, and mouse)
and work environment conditions (ie, ambient temperature,
light intensity, noise level, and air circulation).
Work-related psychosocial factors were assessed by Job
Content Questionnaire (Thai version), which consists of set
questions, a total of 54 items in the following 6 areas: decision
latitude (11 items), psychologic demand (12 items), physical
job demand (6 items), social support (8 items), job security (5
items), and work hazards (12 items). Each item had a
response set of a 4-point Likert scale ranging from 1, or
strongly disagree, to 4, or strongly agree.18 Participants were
also required to answer the question, “Have you, during the
past month, experienced muscular tension during working?
(never, a few times, a few times per week, one time per day, or
several times per day).” The self-rated perceived muscular
tension was scaled into 3 groups: high tension (a few times
per week, one time per day, or several times per day), medium
tension (a few times), or low tension (never).5
The physical examination included in the study was
selected based on the theoretical effect of prolonged computer
use on body parts, which may lead to forward head posture,
rounded shoulders, and kyphotic upper thoracic spine.19
Previous cross-sectional studies indicated that neck pain was
significantly associated with lower ranges of neck movement
and neck muscle endurance.20,21 A physical examination
took a 30-minute single session to complete.
Body weight and height were measured by digital scale
and a wall-mounted standiometer, respectively. Neck range
ofmotion assessments looked at an active range ofmotion for
neck flexion, extension, rotation, and lateral rotation using the
cervical range of motion device.22 Neck flexor endurance
was assessed according to the procedures described by Harris
et al.23 The participant assumed a crook-lying position with
their chin maximally retracted and maintained isometrically.
The subject then lifted the head and neck, until the head was
approximately 2.5 cm above the plinth. The length of time the
subject was able to hold this position without deviation was
recorded in seconds by the examiner.23 Pressure pain
threshold, which is the minimal amount of pressure, where
the sensation of pressure first changes to pain, at the right
upper trapezius was measured using an electronic algometer
(Algomed; MEDOC, Ramat Yishai, Israel).24 The pressure
was applied at a rate of 30 kPa/s. All participants were
instructed to press a switch when the sensation changed from
pressure to pain. Themean of 3 trials was calculated and used
for the main analysis. A 30-second resting period was
allowed between each measure.Before data collection, the repeatability of data from the
questionnaire and physical examination outcomes was
assessed on 20 office workers. Each subject was tested
twice on 2 separate days with a week lapse between the
measurements for the questionnaire and 1 day for the
physical examination.Statistical Analysis
For the reliability study of the questionnaire outcomes,
the intraclass correlation coefficient was calculated for
continuous data and phi coefficient for nominal data. The
intraclass correlation coefficient (3,1) was calculated for
intrarater reliability.
Characteristics of subjects were described using means
or proportions. The percent missing data in the individual,
work-related physical, and work-related psychosocial factor
categories were 0.08%, 1.07%, and 0.45%, respectively. To
retain the statistical power of the database, missing data
were handled using the “hot-deck imputation” procedure. A
respondent was selected at random from the total sample of
the study, and the value for that person was assigned to the
case in which information was missing. This procedure was
conducted repeatedly for each missing value, until the data
set was complete.25
The 1-year incidence rate of nonspecific neck pain with
disability was calculated as the proportion of new cases,
defined as not having had neck pain at the baseline but
reporting it during the follow-up in the cohort during the
12-month period.
To develop a risk score to predict incident nonspecific
neck pain with disability in office workers, a series of
statistical analyses was conducted. The associations between
each factor and neck pain were evaluated using the univariate
logistic regression analysis. Any factors with a P ≤ .2 were
eligible for addition into multivariate analysis. Multivariate
logistic regression analysis with backward stepwise selection
was then performed to determine the optimal combination of
biopsychosocial factors needed to predict incident neck pain.
Statistical significance was set at the 5% level.
Before univariate logistic regression analysis was
conducted, collinearity between the different predictor
variables was checked using the variance inflation factors
and the tolerance. Collinearity was assumed to be present if
variance inflation factors was higher than 10, and tolerance
was lower than 0.1.26 If collinearity was present, the risk
factor with the highest correlation with the outcome was
used for the multivariable analysis. The “explained
variance” of each of the multivariable logistic regression
models was calculated by means of Nagelkerke’s R2 and
the goodness of fit by means of the Hosmer and Lemeshow
goodness-of-fit test.27
A simplified scoring system was devised based on
coefficient results. A score was assigned to each variable
based on the magnitude of the β coefficient. A total score
Replied (n = 1,967)
12 month follow up
Excluded (1,285)
Incomplete data (n = 367)
Reported pain VAS more than 3 
(n = 744)
Had been diagnosed with serious 
disease (n = 124)
Had a history of trauma or accidents in 
the neck region (n = 13)
Reported pregnancy or had planned to 
become pregnant (n = 13)
Had planned to vacation more than 9 
days (n = 24)
Signed consent (n = 559) 
(82%)
Invited for the study 
(n = 3,809)
Completed (n = 535)
(96%)
Baseline questionnaire on individual, 
work-related physical, and 
psychosocial risk factors
Physical examination
Screening questionnaire on pain, 
cause of pain, and NDI
No participation (123)
Included (n =6 82) (100%)
No responded (n = 1,842)
Loss follow up (n = 24)
Pregnancy (n = 3)
Transfer (n = 15)
Early retired (n = 3)
Withdraw (n = 3)
•
•
•
•
•
•
•
•
•
•
•
•
•
Figure. Flow chart of participants for the study. NDI, neck disability index; VAS, visual analog scale.
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sum of each variable. A receiver operating characteristic
curve and the area under the receiver operating character-
istic curve (AUC) were produced to evaluate the discrim-
inatory ability of the risk score. Sensitivity, specificity,
positive predictive value (PPV), and negative predictive
value (NPV) for several cut-off scores were calculated. The
cut-off score that gave the maximum sum of sensitivity and
specificity was taken as an optimum. All statistical analyses
were performed using SPSS for Windows Version 17.0
(SPSS Inc, Chicago, IL).RESULTS
Test-Retest Reliability
The test-retest reliability results demonstrated moderate
(0.71) to good (0.91) reliability for questionnaire outcomes.
Intrarater reliability for physical examination outcomes was
moderate (0.72) to good (0.91).Demographic Characteristics of Study Population
Among the total of 3809 workers who received the
invitation, 1967 responded (response rate, 51.6%). Of
Table 1. Descriptive Summary of Subject Characteristics (n = 535)
Characteristics n (%) Mean (SD)
General characteristics
Sex
Male 106 (19.8)
Female 429 (80.2)
Age (y) 39.2 (9.0)
20-29 97 (18.1) 26.6 (1.8)
30-39 186 (34.8) 34.8 (1.85)
40-49 157 (29.3) 44.2 (2.9)
50-59 95 (17.8) 52.7 (1.9)
Body mass index (kg/m2) 24.07 (4.9)
b18.5 kg/m2 31 (5.8) 17.7 1(0.6)
18.5-24.9 kg/m2 331 (61.9) 21.7 (1.7)
25-29.9 kg/m2 110 (20.6) 27.3 (1.4)
N30 kg/m2 63 (11.8) 34.3 (3.8)
Occupation-related characteristics
Duration of employment (y) 13.8 (9.3)
Working days per week (d/wk) 5.0 (0.3)
Working hours per day (h/d) 8.0 (1.0)
Psychosocial characteristics
Job control 35.2 (5.0)
Psychosocial job demands 32.7 (4.5)
Physical job demands 13.5 (2.8)
Job security 16.5 (1.5)
Social support 29.7 (6.0)
Hazards at work 16.7 (3.6)
Perceived muscular tension
High 85 (15.9)
Medium 284 (53.1)
Low 166 (31)
Physical characteristics
Cervical flexion (degree) 61 (9)
Cervical extension (degree) 65 (11)
Cervical lateral flexion (degree)
Right 42 (7)
Left 44 (7)
Cervical rotation (degree)
Right 72 (7)
Left 72 (7)
Neck flexors endurance time (s) 30.2 (21.2)
Pressure pain threshold (kPa)
Right 300.0 (184.5)
Left 258.0 (158.1)
d, day; h, hour; s, seconds; wk, week; y, year.
Table 2. Incidence and Adjusted Odds Ratio (ORadj) With 95%
Confidence Interval of Nonspecific Neck Pain With Respect to
Factors in the Final Modeling (n = 535)
Factors n Incidence (%) ORadj 95% CI P
History of neck pain
Yes 262 77 (29.4) 2.24 1.39-3.06 .001
No 273 34 (12.4) 1.00
Adjustable chair
Yes 340 59 (17.4) 1.00
No 195 52 (26.7) 1.80 1.16-2.81 .009
Perceived muscular
tension
High 85 34 (40.0) 4.04 1.99-8.17 b .001
Medium 284 60 (21.1) 1.79 1.03-3.27 .05
Low 166 17 (10.2) 1.00
able 3. Risk Scores for Vonspecific Neck Pain
Factors β coefficient Risk score a
History of neck pain
Yes 0.80 1
No 0
Adjustable chair
Yes 0
No 0.59 1
Perceived muscular tension
High 1.40 2
Medium 0.58 1
Low 0
a Reference groups were assigned a score of 0. β coefficient o
erceived muscular tension (medium) was assigned a score of 1, and then
e other β coefficient was divided by 0.58 and rounded off to the
earest integer.
able 4. Sensitivity and Specificity of Each Cut-Off Value for the
isk Score for Nonspecific Neck Pain
Cut-off value Sensitivity Specificity PPV NPV
≥1 93.7 18.6 23.2 91.1
≥2 82.0 47.6 29.1 91.0
≥3 45.1 82.6 40.3 85.2
= 4 10.8 96.9 48.0 80.6
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inclusion criteria, giving an eligible population of 682. In
total, 559 workers agreed to participate in the physical
examination. Five hundred thirty-five workers were
followed up for 1 year, and 24 (4.5%) subjects were lost
during the follow-up period due to pregnancy (n = 3), job
transfer (n = 15), early retirement (n = 3), and withdrawal
(n = 3) (Figure). Table 1 presents the demographic
characteristics of the study population.Incidence of Nonspecific Neck Pain
The incidence of neck pain, regardless of disability level,
during the follow-up was 0.28 (95% confidence interval
[CI], 0.20-0.37). There were 80.1% of workers whoT
p
th
nfT
R
Nreported neck pain with disability. The incidence of neck
pain with disability (NDI ≥5) during the follow-up was
0.23 (95% CI, 0.15-0.31) with the mean (SD) VAS and NDI
scores of 42 (14) and 8.4 (3.4) mm, respectively.
Risk Score for the Onset of Nonspecific Neck Pain in Office Workers
When performing univariate logistic regression analysis,
variables showing P ≤ .2 were female sex, history of neck
pain and back pain, monitor height, adjustable chair,
perceived muscular tension, physical job demands, and
psychologic job demands. Multivariate logistic regression
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neck pain with disability and history of neck
pain, adjustability of chair, and perceived muscular tension
(Table 2). Nagelkerke’s R2 was 0.444, and the Hosmer-
Lemeshow goodness-of-fit test was not significant (χ2 =
2.054; P = .915). To develop a risk score for neck pain with
disability in office workers, scores were assigned to each
variable, which resulted in a range from 0 to 4 (Table 3).
The optimal cut-off score was at least 2 (sensitivity, 82.0%;
specificity, 47.6%; PPV, 29.1%; and NPV, 91.0%) (Table 4).
The AUC was 0.75 (95% CI, 0.69-0.81).DISCUSSION
The 1-year incidence of neck pain, regardless of
disability level, in office workers was 28%. Previous
epidemiological studies reported the annual incidence of
neck pain in office workers to be in the range of 34% to
49%.4-6 The discrepancy between ours and previous
studies may be due to the difference in the definition of a
symptomatic case. Korhonen et al4 defined incident cases
as those who reported local neck pain or radiating neck pain
at least 8 days during the preceding 12 months, whereas
Hush et al6 defined an episode of neck pain as a period of
neck pain lasting longer than 24 hours. In this study, apart
from having pain lasting more than 1 day, participants were
required to report pain greater than 30 mm on a 100-mm
VAS and no weakness or numbness in the upper limbs to be
identified as cases. Consequently, it is likely that a lower
number of subjects were identified as symptomatic cases in
this study.
For the 1-year incidence of neck pain with disability, the
results showed that the annual incidence of neck pain with
disability in office workers was 23%. Those reporting neck
pain with disability in the present study had moderate pain
intensity level and low disability level. One explanation for
these findings is that these office workers still continued
their work. Workers who continue working will have low
disability because it would be difficult for them to remain
productive with high disability levels.28
The principle aim of the present study was to develop a
screening tool based on the model to identify office workers
at risk for developing nonspecific neck pain and disability.
A number of biopsychosocial risk factors as well as the
outcome from the physical examination were included in
the analysis. The results showed that a risk score for neck
pain with disability in office workers or the “neck pain risk
score for office workers (NROW)” comprised only 3 items
to calculate the total score: history of neck pain,
adjustability of chair, and perceived muscular tension.
Each item is unequal in weight. The scores range from 0 to
4, and the higher the score indicates a higher risk of neck
pain with disability.
The strongest predictor in the NROW was perceived
muscular tension. This finding is in line with previousstudies.5,29 Wahlström et al5 reported that perceived
muscular tension was significantly associated with an
increased risk of developing neck pain among computer
users. Huysmans et al29 found that perceivedmuscular tension
was a strong predictor of future neck-shoulder symptoms in
symptom-free office workers. A model of musculoskel-
etal disorders and computer work by Wahlström30
proposed that both physical demands from work and
mental stress may increase the physical load, which in
turn has a direct path to perceived muscular tension.
Perceived muscular tension, along with perceptions of
comfort and exertion, is hypothesized to be an early sign
of musculoskeletal disorders.
The NROW is easy to use and can be carried out within a
short space of time because it requires an individual to
answer 3 simple questions. The NROW is a promising tool
for the early identification of office workers at risk for
developing nonspecific neck pain with disability, who will
receive the greatest benefit from preventive intervention.
The NROW is suitable for utilization in primary health care
and workplace settings, where full clinical examinations are
impractical due to limited personnel and time.
Selection of an optimal cut-off point largely depends on
the purpose of using the risk score and requires knowledge
of the sensitivity, specificity, PPV, and NPV. However, in
the present study, a cut-off score of at least 2 provided the
maximum sum of sensitivity and specificity. The purpose of
using the NROW is to identify high-risk office workers who
are likely to benefit from any preventive intervention given
to them. The sensitivity, which indicates the ability of the
risk score to recognize high-risk office workers when
present, is 82%. Subsequently, the false-negative rate was
18%, meaning that only 18% of high-risk office workers
will be identified as negative. With a cut-off score of at least
2, the specificity, which represents the ability of the risk
score to recognize low-risk office workers when present, is
48%. Subsequently, the false-positive rate was 52%,
indicating that 52% of low-risk office workers will be
identified as positive. Because these low-risk office workers
may not have had any benefit from any preventive
intervention given to them, a high false-positive rate
would cost money and lead to time loss. One needs to
consider the expected consequences of missing a person at
risk as opposed to including a person in an intervention,
although they are not at risk. Because neck pain is prevalent
among office workers and leads to a great socioeconomic
burden on patients and society, one may prefer a risk score
with high sensitivity to high specificity.
In practice, predictive values may be more useful for
applying the risk score in clinical decision making than
sensitivity and specificity rates because predictive values
indicate the probability that the result is correct.31 The results
show that the predictive value of the cut-off point of at least 2
was low for the PPV and high for the NPV. The PPV was
29%, indicating that 29% of office workers with a score of at
Practical Applications
• The NROW was developed, which contained
only 3 simple questions regarding history of
neck pain, chair adjustability, and perceived
muscular tension.
• The NROW had scores ranging from 0 to 4.
A cut-off score of at least 2 had a sensitivity
of 82% and specificity of 48%. The positive
and negative predictive values were 29% and
91%, respectively. The AUC was 0.75.
• The NROW is a promising tool for use in
identifying those in need of early interven-
tion. Further validation and impact studies of
the NROW in a new population of office
workers are suggested.
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The NPVwas 91%, meaning that 91% of office workers with
a score of 1 were not at risk for developing disabling neck
pain. Although the PPV and NPV provide useful information
for interpreting the risk score, they are highly dependent on
the prevalence of the condition of interest in the sample, in
which the PPV will be lower, and the NPV will be higher in
samples with a low prevalence of the condition.31
Limitations and Strengths
A major strength of this study is its prospective design,
allowing for the identification of the cause-effect relation-
ships and the evaluation of a broad range of psychosocial
factors for their contribution to neck pain. In addition, a large
sample was successfully followed up for 1 year (96%),
allowing for robust results for determining the model’s
goodness of fit. However, there are a number of methodo-
logical limitations in this study. First, this study was a
development study of a prognostic model. The predictive
performance of theNROWwas tested on the same population
in which the risk score was developed. The model is likely to
perform better in the development sample than in an
independent sample. In other words, the predictive power is
likely to be inflated.11,12 In addition, the risk score may be
very specific to the population study. Thus, extrapolation of
these results to other populations should be made with
caution. Further research to validate or testing the NROW’s
predictive performance in a new population of office workers
using slightly different definitions and measurements of
predictors and outcomes is suggested. Furthermore, impact
studies to quantify whether use of the NROW in daily
practice improves decision making and patient outcome is
recommended.12 Second, in this study, subjects were
identified as cases if they reported pain lasting more than 1
day, pain greater than 30 mm on a 100-mm VAS, no
weakness or numbness in the upper limbs, and an NDI score
at least 5. Different results may emerge with different
definitions of symptomatic cases. Third, the nature of several
biopsychosocial factors and the diagnosis of neck pain were
subjective, which may have led to data inaccuracy. The
important drawback of self-reported data is the risk of
overestimation of exposure.32 Furthermore, some workers
may bemore sensitive to any somatic disturbance than others.
As a result, there is a risk of underreporting or overreporting
of the incidence. Future studies should consider inclusion of
objective information from a physical examination to
increase data accuracy. Fourth, this study only investigated
the predictive ability of participants’ neck flexor endurance
on incident neck pain. Theoretically, prolonged computer use
may lead to forward head posture, round shoulders, and
kyphotic upper thoracic spine.19 Further study should include
evaluation of other relevant physical characteristics, such as
neck extensor, shoulder retractor, and back extensor
endurance as well as cervical and thoracic curves. These
factors may alter the predictive performance of the NROW.CONCLUSION
The risk score for nonspecific neck pain with disability
in office workers was developed. It contained 3 items with
scores ranging from 0 to 4. Using a cut-off score of at least
2, the sensitivity was found to be 82% and the specificity
48%. The positive and negative predictive values were 29%
and 91%, respectively. The risk score is easy and quick for
primary health care providers to complete. However,
further research is required to validate the NROW in a
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